Glucagon Signal Sequences And Therapeutic Use 
In Direct And Indirect Peptide Interception Therapy 
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Direct And Indirect Peptide Interception Therapy in Diabetes 

• Decrease Effect of Glucagon 

• Increase Relative Effect of Insulin 



1. Antibodies AgnlneV Glucagon Vscclni 
(Synthetic Signal Oligopeptide) 

Decrease Action of Glucagon 



2. Synthetlo Analogs to Gluoftgon 
Signal Oligopeptides Competitively 
Inhibit Action of Glucagon 
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S^^^^^i Direct Peptide Interception Therapy (Direct PIT) 



Mothodo For Identification, Deelgn, Development and Therapeutic Uoe of Synthetic 
Analoge to signal Oligopeptide* In P apt Id* Intarcaptlon Tharapy 
• • Competitive Inhibitor* Decreasing or Blooklng Selected Protein Aotlon 



feoleotlbn of Protein In Computer Oat aba a a 1 



Identification ol Hydrophyllcrty Maxima by Uelng 

• Hydrophyllclty Algorithm 

• Surface Probability Algorithm 

• Any Algorithm In Which Valuea Are Aeolgned 
to Amino Acid Residues In the Following Way: 
Charged Amino Aoldo >- Uncharged Polar Amino Acid© 

> Nonpolar Amino Adda 

• Any Combination of the Above 



Identify Signal Oligopeptides by 
Selecting HydrophyUcKy Maxima of Protein 



Synthesize Synthetlo Analoga to Signal Oligopeptide* 
(Therapoutlo Peptides) 



In Vitro and In Vivo Testing of Therapeutic Peptides as Specific 
Competitive Inhibitors for Selected Protean Action 



^^T^est Positjve^^ 







CUnlcal Testing of 
Therapeutic Peptides 
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Clinical Use ol Direct PIT 
Preferentially for, but Not Limited to 
■ Acute Therapy 
- High Therapeutic Dosages 
• Intravenous Application 



Optimization off Therapeutic Peptide 
Size or Sequence by Amino Acid 
Residue Substitution. Deletion. 
Inoorilon etc. 




Indirect Peptide Interception Therapy (Iqdlrect PIT) 

Methods for Identification, Design, Development and Therapeutic Ues of Synthetic 
Analogs to Signal Oligopeptide* in Peptide Interception Therapy as Vaccine* to 
Stimulate a- Specific Immune Rttpont« W hloh Daereaeea 
or Blocks Selected Protein Action 



| Selection of Protein In Computer Databaeo | 
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Identification of Mydrophyllclty Maxima by Uolng 

* Hydrophyllclty Algorithm 

* Surface Probability Algorithm 

* Any Algorithm In Which Values Are Assigned to 
Amino Acid Residues In the Following Way: 
Charged Amino Acids > Uncharged Polar Amino 
Acids > Nonpoler Amino Acids 

* Any Combination of the Above 



Identify Signal Oligopeptides by 
Selecting Hydrophyllclty Maxima of Protein 



Synthesize Synthetic Analogs 
to Signal Oligopeptides 
(Therapeutic Peptides) 



Design Immunogcnlclty by Selecting 

Corresponding Xenologous Signal 
Oligopeptides ftom Different Species 
(Immunogenlclty Is Based on Variation of 
Amino Acid Residues Within Xenologous 
Signal Oligopeptide) 



Render Therapeutic Peptides 
Immunogenic by Means of Hnptene 
or Other Conventional Methods 



Synthesize Synthetic Analogs to 
Xenologous Signal Oligopeptides 
(Therapeutic Peptides) 



In Vitro And In Vivo Tostlng of Therapeutic Peptldos as Vaccines 
Stimulating Specific Immune Response 

Intercepting Selected Protein Action 



^^Tsst PosilK/T^^ 



Clinical Testing of 
Therapeutic Peptides 



Clinical Use of Indirect PIT 
Preferentially for. but Not Limited to 

• Chronic Thornpy 

• Preventive Therapy 

* Subcutaneous Application 

* Intracutanous Application 



f^^Test^ 



Optimization of Theiapeutlc Peptide 
Size or Sequence by Amino Acid 
Residue Substitution, Deletion, 
Insertion etc. Tooling of Analogs to 
Corresponding Signal Sequences fior 
Additional Species. If Necessary. 
Sequence Analysis of Selected 
Protein from Additional Species. 



Peptide Regulation Therapy (PRT) 



Method, For Identification, Dee.gn. Development and Therapeutic Uee ol : Sy»"»««« 
An..og. to Sign.. Ol.gppeptlde. m Peptide Regulation^ Therapy a. N-o«tlv. F.ed- 
Baok Begulatore lor the Syntheele Bate ol Selected Protein* 



betedtlon of Profln In Computer Qataba,aa ] 
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Identification of Hydrophyllctty Maxima by Using 

• Hydrophyliclty Algorithm 

• Surface Probability Algorithm 

. Any Algorithm In Which Values Are Assigned to Amino 
Acid Residues In the Following Way: Charged Amino Acids 
> Uncharged Polar Amino Acids > Nonpolar Amino Actds 

• Any Combination of the Above 



Identify Signal Oligopeptides by 
Selecting Hydrophyliclty Maxima of Protein 



Synthesize Synthetic Analogs to Signal Oligopeptides 
(Therapeutlo Peptides) 
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In Vitro and In Vivo Tooting of Therapeutlo Peptides ne Negative 
Feed-Back Regulators for the Synthesis Rote 

of the Selected Protein 




Clinical Testing of 
Therapeutic Peptides 
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^^Test Negative^) 



Optimization of Therapeutic Peptide Size 
or Sequence by Amino Acid Residue 
Substitution, Deletion. Insertion etc. 



Clinical Use of Peptide Regulation Therapy 
Preferentially for. but Not Limited to 

• Acute or Chronic Therapy 

• Preventive Therapy 

• Parenteral Application 
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Signal | Oligopeptides as Antigens for the ' 
Development of Highly Specific and Precisely 
Characterized In Vitro Diagnostic Assays 

Method* For Identification, Design, Development and Use of Synthetl© Analogs to 
Signal Oligopeptides ee Antigens for the Production of Speoltlo Antibodies 
with jPreeleo Predefined Binding Charaoterletloe 



Is election of Protein In Computer Database \ 
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Identification of Hydrophyllclty Maxima by Uelng 

• Hydrophyllclty Algorithm 

- Surface Probability Algorithm 

• Any Algorithm In Whlcti Valuee Are Assigned to Amino 
Acid Residue* In the Following Way: Charged Amino Aclde 

> Uncharged Polar Amino Aclde > Nonpolar Amino Aclde 

• Any Combination of the Above 



Identify Signal Oligopeptides by 
Selecting Hydrophyllclty Maxima of Protein 



Synthesize Synthetic Analogs to Signal Oligopeptides 
( Antigens) 



Immunization of Animals with Antigens nnd 
Production of Polyclonal and Monoclonal Antlbodlc 
According to Standard Procedures 



Testing of Antibodies Against Syntnetlc Oligopeptide 
Used as Antigen and Against Entire Protein 



Use of These Antibodies for the Development of 
Diagnostic Assays with Precise and Predefined- 
Specificity and Epitope Choractorlzatlon 
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rii*I^KiAmino Acid Sequence Selection and Therapeutic Design 
'^ T " s ^^Peptlde Vaccines For Indirect Peptide Interception Therapy 

Exemplified lor tho tho Development of Glucagon Vaccines 
for Indirect Peptide Interception Therapy of Diabetes Mellitue 



Identify Signal Oligopeptide* 
From Hydrophyllelty Maxima 
From Human Glucagon • 
Precursor Sequenoe 



Identify Correepondlng Signal 
Oligopeptide from Glucagon 
Precursor Sequences 
In different Spec/ee 
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Use Evolutionary Tree to 
Determine Relative Olstanoe 
of Available Glucagon 
Sequences to Human 
Sequonce. The Evolutionary 
Distance Is Positively 
Correlated with Degree of 
Amino Acid Variation and, 
thus, with the Antigenicity of 
the Selected Protein 




ra 1 ^ — fa 



33 



1 



Select Therapeutic Peptide Sequence Among The 
Correepondlng Signal Oligopeptide Sequences 
According to the Following Criteria 



I. Moderate Therapeutic Immune Response 
Doslred: Design of Therapeutlo Peptides 
Analogous to Signal Sequences From 
Species Genetically Close to Humans 
(e.g. Mammals) 

-> Amino Acid Residue Variation Within 
Thorapeutlc Peptide (Vaccine) Must Be 
Sufficient to Cause Immune Response 

-> Therapeutic Use of Immune Response 



Strong Therapeutic Immune Response 
Desired: Design of Therapeutic Peptides I 



Analogous to Signal Sequences From 
Species Genetically More Distant to 
Humana (e.g. Floh, Yeast) 
•> More Amino Acid Residue Variation 

Within Signal Sequence 
•> Greater Antigenicity of Therap.Peptldc 
-> Higher Therapeutic Efficiency 
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